In a longitudinal study of war-affected children, we tested, first, whether posttraumatic cognitions (PTCs) mediated the relationship between initial and later posttraumatic stress symptoms (PTSSs). Second, we analyzed the relative strength of influences that PTCs and PTSSs have on each other in cross-lagged models of levels and latent change scores. The participants were 240 Palestinian children 10 -12 years of age, reporting PTSSs and PTCs measures at 3, 5, and 11 months after a major war. Results show that PTCs did not mediate between initial and later PTSSs. The levels and changes in PTCs statistically significantly predicted later levels and changes in PTSSs, but PTSSs did not statistically significantly predict later PTCs. The results are consistent with the hypothesis that PTCs have a central role in the development and maintenance of PTSSs over time, but they do not support the hypothesis that initial PTSSs develop to chronic PTSSs through negative PTCs.
The central hypothesis of cognitive models of psychopathology is that biased, negative, and dysfunctional cognitions predict and maintain psychiatric disorders such as depression (Beck, 2005) and posttraumatic stress disorder (PTSD; Ehlers & Clark, 2000) . This hypothesis is clinically relevant because mental health interventions often aim to reduce symptoms via changes in cognitions (e.g., cognitive processing therapy; Resick et al., 2008) . There is ample evidence among trauma survivors that negative appraisals about oneself ("My reactions to trauma mean that I am losing my identity") and the world ("Other people cannot be trusted") are associated with posttraumatic stress symptoms (PTSSs; Ehring, Ehlers, & Glucksman, 2008; Halligan, Michael, Clark, & Ehlers, 2003) . However, it is not known whether negative and dysfunctional cognitions are more the result than the cause of trauma-related symptoms. Knowledge about the direction and relative strength of the influences between posttraumatic cognitions (PTCs) and PTSSs could contribute to the calibration of cognitive theories and to the improvement of treatment. The present longitudinal study attempted to disentangle the relations between PTCs and PTSSs among children in the context of war trauma in the Middle East.
Some cognitive models of PTSD (Ehlers & Clark, 2000; Foa & Rothbaum, 2001) predict that PTCs mediate between initial and chronic PTSSs. The development of chronic stress symptoms is thought to be affected by the negative appraisal of the initial stress reactions by leading to sustained anxiety and maladaptive coping strategies (Ehlers & Clark, 2000) . To our knowledge, only MeiserStedman, Dalgleish, Glucksman, Yule, and Smith (2009) have tested this hypothesis empirically. The results confirmed that PTCs mediated between early PTSSs and chronic PTSSs among children exposed to motor vehicle accidents.
The design of the study by consisted of two measurement waves, and they demonstrated that initial PTSSs predicted PTCs at the second time point that were related to later PTSSs measured at the same time. A better test of mediation would have included a third time point for establishing that the mediator predicts the outcome. A statistically significant correlation between PTCs and PTSSs is found more consistently when their measurements are contemporaneous than when the studies test whether PTCs predict long-term PTSSs over and above initial symptom levels (Field, Norman, & Barton, 2008) . It is also possible that early PTCs, rather than early PTSSs, are the cause of the later PTCs. Meiser-Stedman, Dalgleish, et al. may have therefore observed a statistically significant mediation because of the incompletely longitudinal study design and the omitted variable of early PTCs.
Our aim was to test the mediating role of PTCs on PTSSs as well as the relative strength of their influences on each other in a longitudinal three-wave study. In our analysis, we controlled for the severity of war trauma and children's degree of peritraumatic dissociation that are found to predict the recovery from trauma (Schafer, Barkmann, Riedesser, & Schulte-Markwort, 2006) .
The context of the study was the aftermath of a major war in the long-standing Israeli-Palestinian conflict. The Israeli army launched intensive attacks on the Gaza Strip in December 2008 using warplanes, tanks, and sea vessels. The 22-day war claimed 1,166 -1,444 Palestinian lives, including 313-348 children, and injured about 1,600 children (PCHR, 2009; UNHRC, 2009 ). The offensive resulted in the destruction or severe damage to about 2,600 buildings according to satellite-based assessment by the United Nations (UNITAR, 2009). The war caused panic and fear especially among children because of massive human and material losses, life threat, and inability to escape from the area under siege.
We set ourselves two research tasks. First, we hypothesized that PTCs would mediate the relationship between early PTSSs and later PTSSs; in other words, a high level of PTSSs at Time 1 (T1) will predict a high level of PTSSs at Time 3 (T3) via a high level of PTCs at Time 2 (T2). Second, we tested the relative strength of PTCs and PTSSs in influencing each other over time in a crosslagged longitudinal analysis. We expected that the level and changes in PTCs would predict the level and changes in PTSSs.
Method

Sample
The participants were 240 Palestinian schoolchildren in the Gaza Strip after the Gaza War in 2009. The age of the participating children ranged between 10 and 12 years (M ϭ 11.35 years, SD ϭ 0.57). An equal number were girls and boys. The children were recruited as a waiting list group of a trauma intervention study (Qouta, Palosaari, Diab, & Punamäki, 2012) . The data were collected in schools, and the study plan was agreed with the Ministry of Education and the school headmasters. The children and their parents gave verbal consent. The children were selected on the basis of a two-phase cluster sampling. First, four government schools were randomly sampled from the schools in the most war-affected areas of Gaza City and the North Gaza. Second, eight Grade 5 and 6 classes were randomly sampled from the selected schools. The children were not aware of their intervention status at the first data collection wave, which was 3 months after the war (T1). The following data collection waves were at 5 months after the war (T2) and at 11 months after the war (T3).
Dropout
There were no dropouts between T1 and T2 because the children were reached in their school classes during the same semester. Instead, 43 (17.9%) children were lost between T2 and T3 because of their absence or change of schools. Dropout was unrelated to PTCs and PTSSs at earlier waves; the age of the children; their citizenship status; parents' employment, education level, and age; and family income. Boys, 2 (1) ϭ 8.188, p ϭ .004, were more likely to drop out than girls, but the modeling results were robust to the inclusion of gender either as a covariate or as a moderator.
Procedure
The data collection in four schools and eight classes was conducted by six research assistants and supervised by the fourth author (SQ). The research assistants read aloud the introductory letter to the children at the beginning of the assessment session as well as instructions and response alternatives for each questionnaire.
Measures
War trauma. The measure consisted of 14 traumatic events that correspond to Criterion A1 of the diagnosis of PTSD in the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; American Psychiatric Association, 2000). They include experiencing and witnessing actual or threatened serious injury or death. The measure did not assess Criterion A2 (subjective emotional response). The children reported whether they had had the experience during the war (0 ϭ no, 1 ϭ yes). A sum variable was constructed by counting the positive answers.
Peritraumatic dissociation. A modified eight-item version of the Peritraumatic Dissociative Experiences Questionnaire (Marshall, Orlando, Jaycox, Foy, & Belzberg, 2002) was used. The modified version has been reported to have good psychometric properties (Marshall et al., 2002) , and it has been successfully used with war-traumatized children (Klasen et al., 2010) . Children were asked to recall the war and retrospectively report their experiences of dissociation. Two (1 ϭ yes, 0 ϭ no) instead of five response categories were used because using fewer categories has not significantly affected the psychometric properties of the instrument (Marshall et al., 2002) . A sum variable was constructed (Cronbach's alpha ϭ .67).
PTSSs. PTSSs were assessed by the 13-item Children's Impact Event Scale (Perrin, Meiser-Stedman, & Smith, 2005) . The scale is designed to cover the three dimensions of PTSD: reexperiencing (four items), avoidance (four items), and hyperarousal (five items) symptoms. The Children's Impact Event Scale is available as an Arabic version, which has a good internal consistency (Barron, Abdallah, & Smith, 2012) . The children reported on a 4-point scale how often they had had each symptom during the past 2 weeks (0 ϭ not at all, 1 ϭ rarely, 3 ϭ sometimes, 5 ϭ often). The total sum ranges from 0 to 65, and the score of 30 has been established as a cutoff for a probable PTSD diagnosis (Perrin et al., 2005) .
PTCs. PTCs were measured by the 25-item Children's Posttraumatic Cognitions Inventory (CPTCI; Meiser-Stedman, ). The CPTCI was translated to Arabic and backtranslated to English by the bilingual research group. The items in CPTCI represent negative PTCs such as "My reactions since the frightening event show that I must be going crazy," "The frightening event has changed me forever," and "Bad things always happen." Children reported on a 4-point scale how much they agreed with each statement (1 ϭ don't agree at all, 2 ϭ don't agree a bit, 3 ϭ agree a bit, 4 ϭ agree a lot).
Statistical Methods
First, we constructed a structural equation model to test whether PTCs mediate the development of PTSSs from acute to chronic symptoms. To determine the statistical significance of the mediation of the effects of PTSSs at T1 on PTSSs at T3 via PTCs at T2, we used joint significance tests of the paths from the independent variable to the mediator and from the mediator to the outcome (distribution of product terms; MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002) . Second, we used cross-lagged analysis of levels and latent change scores (McArdle, 2009 ) to test how PTCs and PTSSs predict each other longitudinally. Cross-lagged analysis of levels was done with latent variables of PTSSs and PTCs, but observed variables had to be used to construct latent change scores for the models to converge. Only statistically significant regression weights of covariates were left in the final models to improve model identification and fit. All analyses were run in Mplus 5.2 (L. K. Muthén & Muthén, 1998 -2007 with full information maximum likelihood estimation with robust standard errors to take into account missing data and nonnormality of the variables. Cluster sampling can lead to nonindependence of observations, but the Kish corrections to the estimates in the analysis were all very close to 1.00 and therefore we ignored them (Kish, 1965; Musca et al., 2011; B. O. Muthén & Satorra, 1995) . All analyses were two-tailed with alpha set at .05. Good model fit was indicated by a nonsignificant chi-square value at 95% confidence level, root mean square error of approximation (RMSEA) value below .06, standardized root mean squared residual (SRMR) value below .08, and comparative fit index (CFI) and Tucker-Lewis index (TLI) values above 0.95 (Hu & Bentler, 1998) .
Results
Descriptive Statistics
The descriptive statistics in Table 1 show that children had experienced on average about five types of war trauma. Six children (2.5%) did not report any life-threatening war experiences. The mean of PTCs decreased from T1 to T2 and then stayed about the same, whereas the mean of PTSSs stayed the same from T1 to T2 and decreased from T2 to T3. We estimated growth models using single total sum scores and residual variances over time constrained to be equal. The factor loadings from the latent change variable to the first and third observed outcome variables were set to 0 and 1, respectively, and the loading to the second observed outcome variable was free to be estimated. The models confirmed a decreasing trend in PTCs: unstandardized slope mean reflecting total change between T1 and T3 ϭ Ϫ3.94, 95% CI [Ϫ5.73, Ϫ2.16], t(223) ϭ Ϫ4.32, p Ͻ .001; T2 loading ϭ 1.72; slope variance estimate was negative and nonsignificant, fixed to 0.01; model fit: 2 (3) ϭ 1.96, p ϭ .58; CFI ϭ 1.00; TLI ϭ 1.00; RMSEA Ͻ .001; SRMR ϭ .09, but the specification did not produce a valid model for PTSSs (chi square could not be computed). The residual variance of PTSSs at T2 had a high modification index value for relaxing the constraint of equal residual variances over time, which could be a cause of the poor model fit. Note. CFI ϭ comparative fit index; TLI ϭ Tucker-Lewis index; RMSEA ϭ root mean square error of approximation; SRMR ϭ standardized root mean squared residual. Perrin ϭ 3 parcels (Perrin et al., 2005) . Simms ϭ 4 parcels (Simms et al., 2002) . M-S ϭ 2 parcels (Meiser-Stedman, . PTCI (Posttraumatic Cognitions Inventory) ϭ 2 parcels (Foa et al., 1999 This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Measurement Models
As shown in Table 2 , we tested measurement models for PTSSs based on the factor structures suggested by Perrin et al. (2005) and Simms, Watson, and Doebbeling (2002) . The model based on Simms et al. had the best fit, but it had temporally equivalent factor loadings only for subscales other than the Avoidance subscale (p value of the Satorra-Bentler chi-square difference test was .10 when the temporal invariance of avoidance was relaxed). The Avoidance subscale also had a nonsignificant loading at T2 (.20, p ϭ .06). Because of the importance of avoidance symptoms for the PTSD construct, we kept the Avoidance subscale in the models and estimated its parameters as noninvariant in the subsequent analyses (Byrne, Shavelson, & Muthén, 1989) . 1 We tested measurement models for PTCs based on the original Posttraumatic Cognitions Inventory (PTCI; Foa, Ehlers, Clark, Tolin, & Orsillo, 1999) and on the factor structure suggested by Meiser-Stedman, . The factor structure of the original PTCI (cognitions about the self and cognitions about the world) was used in our analyses because of the better fit and temporal equivalence of the factor loadings as shown in Table 2 .
Cross-Lagged Models for the Level and Change in PTCs and PTSSs
We hypothesized that the level and change in PTCs would predict the subsequent level and change in PTSSs. The crosslagged model of the levels of PTCs and PTSSs is presented in Figure 1 . Goodness-of-fit statistics indicated an acceptable fit overall. As hypothesized, the levels of PTCs at T2 predicted the levels of PTSSs at T3, whereas the levels of PTSSs at T1 and T2 did not statistically significantly predict the levels of PTCs at T2 and T3, nor did PTCs at T1 predict PTSSs at T2.
We tested the hypothesis that PTCs would mediate the association between early and chronic PTSSs after controlling for the effects of war trauma and peritraumatic dissociation. The results did not reject the null hypothesis that there was no mediation of the relationship between PTSSs at T1 and T3 by PTCs. The indirect path from PTSSs at T1 via PTCs at T2 to PTSSs at T3 was not statistically significant: standardized indirect effect ϭ Ϫ. Figure 2 shows the cross-lagged model of the latent change scores of PTSSs and PTCs. Only TLI did not indicate a good fit for the model. As hypothesized, change in PTCs from T1 to T2 predicted change in PTSSs from T2 to T3, whereas change in PTSSs did not predict subsequent change in PTCs. Furthermore, the level of PTCs at T1 predicted subsequent changes in PTSSs, whereas the level of PTSSs at T1 did not predict changes in PTCs. In other words, if there were a high level of negative PTCs at T1, then PTSSs would likely worsen over the next time periods, and if negative PTCs diminished in one period, then PTSSs would reduce in the next time period.
Discussion
The present analysis showed that the level and change in PTCs significantly predicted the level and change in PTSSs, whereas PTSSs did not significantly predict PTCs over time. The result supports the idea that PTCs are important in explaining and treating PTSSs. However, we did not find support for the hypothesis that the development of initial PTSSs into chronic PTSSs occurs through PTCs (Ehlers & Clark, 2000) .
This study both replicated the results and cast doubt on the conclusions of the one prior study on the mediating role of PTCs 1 The results without the Avoidance subscale were the same except that the association between PTCs at T1 and PTSSs at T2 was statistically significant. 2 We replicated the statistically significant result that Meiser-Stedman, Dalgleish, et al. (2009) This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
in the development of PTSSs . We replicated its results with a larger sample size and with a different type and severity of trauma when using a similar design in statistical analysis. However, in a fully longitudinal design with more variables, we were unable to replicate the result. It is possible that the different results are due to differences in the time of the first measurement wave (2-4 weeks vs. 3 months posttrauma). By 3 months, the effects of the initial stress reactions on PTCs might have already taken place and we therefore missed them. However, it is likely that PTCs have effects on PTSSs also in the first weeks after trauma because appraisal styles before trauma also predict PTSSs (Bryant & Guthrie, 2007; Lengua, Long, & Meltzoff, 2006) . Avoidant symptoms were not consistently a part of the latent construct of PTSSs. This might have been because the war traumas were part of an ongoing conflict in which avoidant behavior does not necessarily discriminate between an adaptive and a maladaptive response. Furthermore, there is very limited evidence on the psychometric properties of the Arabic version of Children's Revised Impact of Event Scale. The results were possibly affected by the instrument's poor psychometric properties. If avoidant symptoms were excluded from the analysis, we found that PTCs at T1 predicted PTSSs at T2, in line with our other results.
The study should be replicated with adult samples. It seems likely that the processes are similar among adults, because the literature on cognitions related to anxiety in general (Chorpita, Albano, & Barlow, 1996) and on PTCs in particular shows similar patterns among adults and children who are of the same age as in this study ). In addition, the measure of children's PTCs was based on the measure for adults, the best-fitting factor structure was similar to adults', and the Self-Blame subscale missing from the CPTCI often does not reach statistical significance in studies among adults (Nixon & Bryant, 2005) .
We were unable to use latent variables of PTSSs and PTCs in the latent change score models probably because the sample size was too small. In the future, studies could also add more frequent measurement waves, which would allow for the use of more sophisticated statistical techniques and a more sensitive evaluation of the relationship of PTSSs and PTCs.
An important limitation to keep in mind when interpreting the results is that they are nonexperimental and not reliably causal (Rogosa, 1980) . The evidence supports targeting PTCs in clinical interventions, but this should be confirmed in experimental and intervention studies in which it should be remembered that interventions other than cognitive therapy can also potentially change PTCs (Foa & Rauch, 2004) . Intervention studies have so far analyzed only contemporaneous change in PTCs and PTSSs (Foa & Rauch, 2004; Karl, Rabe, Zöllner, Maercker, & Stopa, 2009; Smith et al., 2007) . The hypothesis that PTCs mediate the intervention effects on PTSSs could be put to a more rigorous test by making the study designs more longitudinal and measuring symptoms and cognitions also during the interventions (Kazdin, 2007) . in predicting the severity of posttraumatic stress disorder, phobia, and depression after motor vehicle accidents? A prospective longitudinal study. Journal of Consulting and Clinical Psychology, 76, [219] [220] [221] [222] [223] [224] [225] [226] [227] [228] [229] [230] This document is copyrighted by the American Psychological Association or one of its allied publishers.
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